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Three independent molecules comprise the asymmetric unit of 
the title compound, Ci 0 H 19 N 5 O2, (systematic name: 4-amino- 
A'-fert-butyl-3-isopropyl-5-oxo-4,5-dihydro-l//-l,2,4-triazole- 
1-carboxamide) . In all three molecules, the triazole ring and 
the carboxamide group are almost coplanar [within 4.0- 
5.9 (9)°], particularly because of the formation of an intra- 
molecular N— H- ■ O hydrogen bond. On other hand, the 
orientation of the isopropyl group varies significantly from 
molecule to molecule. The crystal packing is dominated by 
N— H- ■ O and N— H- ■ -N hydrogen bonds, which connect the 
molecules into infinite chains along [010]. 

Related literature 

For herbicidal properties of amicarbazone and for its 
preparation, see: Dayan et al. (2009); Diehr (1998). For related 
structures, see: Crockett et al. (2004); Dupont et al. (1991); 
Heng et al. (2006). For standard bond lengths, see: Allen et al. 
(1987). 



a = 92.244 (2)° 
(3 = 95.7020 (19)° 
y = 93.379 (2)° 
V = 1985.65 (9) A 3 
Z = 6 

Data collection 

Agilent Xcalibur (Ruby, Gemini) 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO and CrysAlis 

RED; Agilent, 2012) 

Tmin = 0.791, T max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )} = 0.044 

wR(F 2 ) = 0.115 

S = 1.05 

7959 reflections 

499 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Cu Ka radiation 
fj, = 0.72 mnT 1 
T = 123 K 

0.35 x 0.25 x 0.15 mm 



13380 measured reflections 
7959 independent reflections 
7592 reflections with / > 2a(l) 
R in , = 0.019 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.33 e A~ 3 

Ap mi „ = -0.28 e A~ 3 



D-H 


■A 




D-H 


H- ■ A 


D-A 


D-H- - A 


N2.4- 


-H3M- 


■OIC 


0.904 (19) 


2.220 (19) 


3.0832 (14) 


159.6 (15) 


N2A- 


-H3iV2- 


•N3fl 


0.91 (2) 


2.40 (2) 


3.2251 (15) 


150.9 (15) 


N2A- 


-H3JV2- 


■02B 


0.91 (2) 


2.483 (19) 


3.2492 (14) 


141.7 (15) 


N5A- 


-H4AB- 


■Ol^l 


0.88 


2.05 


2.7770 (14) 


140 


N2B- 


H3B2- ■ 


■N3C' 


0.929 (19) 


2.233 (19) 


3.1619 (15) 


179.1 (15) 


N2B- 


H3B1- ■ 


■OIB" 


0.89 (2) 


2.27 (2) 


3.1356 (15) 


163.1 (16) 


N5B- 


H4BB- 


■OIB 


0.88 


2.04 


2.7655 (14) 


139 


N2C- 


H3C2- • 


■OL4 


0.906 (18) 


2.171 (18) 


2.9455 (15) 


143.1 (15) 


N2C- 


H3C1- • 


■02B 


0.88 (2) 


2.41 (2) 


3.0718 (14) 


132.8 (16) 


N5C- 


H4CB- 


■ OIC 


0.88 


2.05 


2.7721 (13) 


139 



Symmetry codes: (i) x, y + 1, z; (ii) — x + 1, — v + 2, — z. 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

MK thanks the UOM for research facilities. RJB acknowl- 
edges the NSF-MRI program (grant No. CHE-0619278) for 
funds to purchase the X-ray diffractometer. 
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Experimental 

Crystal data 

C 10 H 19 N 5 O 2 
M r = 241.30 
Triclinic, PI 



a = 11.0298 (2) A 
b = 12.2135 (4) A 
c = 14.8542 (4) A 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LD2097). 
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Amicarbazone 

Manpreet Kaur, Ray J. Butcher, Jerry P. Jasinski, H. S. Yathirajan and B. P. Siddaraju 
Comment 

Amicarbazone (IUPAC name: 4-Amino-N-(tert-butyl)-4,5-dihydro-3- (iso-propyl)-5-oxo-lH-l,2,4-triazole-l- 
carboxamide) is a new triazolinone herbicide with a broad spectrum of weed control. The phenotypic responses of 
sensitive plants exposed to amicarbazone include chlorosis, stunted growth, tissue necrosis, and death. Its efficacy as both 
a foliar- and root-applied herbicide suggests that absorption and translocation of this compound is very rapid. This new 
herbicide is a potent inhibitor of photosynthetic electron transport, inducing chlorophyll fluorescence and interrupting 
oxygen evolution ostensibly via binding to the Qb domain of photosystem II (PSII) in a manner similar to the triazines 
and the triazinones classes of herbicides (Dayan et al, 2009). In view of the importance of amicarbazone derivatives, this 
paper reports the crystal and molecular structure of the title compound, (I), C10H19N5O2. 

In (I), three independent molecules (A,B,C) crystallize in the asymmetric unit (Fig. 1). The dihedral angle between the 
mean planes of the triazole ring and carboxamide group (N4/C6/02/N5) for each of the molecules lie between 4.0 (6)° 
and 5.9 (9)°. In each of the three molecules the torsion angles of the tert-butyl groups are quite similar [C6/N5/C7/C8 = 
-56.76 (17)° (A), 64.18 (17)° (B), -57.90 (17)° (C); C6/N5/C7/C9 = 66.03 (16)° (A), -57.99 (19)° (B), 64.87 (16)° (C); 
C6/N5/C7/C10 = -175.58 (12)° (A), -177.48 (19)° (B), -177.61 (13)° (C)] while those of the isopropyl group vary 
significantly [N3/C2/C3/C4 = 111.38(14° (A), 120.86 (14)° (B), 8.92 (17)° (C); N3/C2/C3/C5 = -11.65 (17)° (A), 
-113.15 (14)° (B), 88.83 (15)° (C)]. In the crystal molecular packing is dominated byN— H O and N — H— N 
intermolecular interactions (Table 1) forming a network of infinite 1-D chains along [010] (Fig. 2). 

Experimental 

Amicarbazone was prepared according to the patent procedure (Diehr, 1998). The resulting compound was recrystallized 
from methyl t-butyl ether by slow evaporation (M.P.: 373-378 K). 

Refinement 

The amine H-atoms (H3N1, H3N2, H3B1, H3B2, H3C1, H3C2) were located by a difference map and refined 
isotropically. All of the remaining H atoms including the amide H atoms, were placed in their calculated positions and 
then refined using the riding model with Atom— H lengths of l.OOA (CH), 0.98A (CH 3 ) or 0.88A (NH). Isotropic 
displacement parameters for these atoms were set to 1.18-1.20 (CH, NH) or 1.48-1.50 (CH 3 ) times £/ eq of the parent atom. 
All of the methyl groups were refined in idealized positions with their rotation angle optimized (AFIX 137). 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
PRO (Agilent, 2012); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

Molecular structure of the three independent molecules in the title compound showing the atom labeling scheme and 30% 
probability displacement ellipsoids. 
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Figure 2 

Packing diagram of the title compound viewed along the c axis. Dashed lines indicate N — H --0 intramolecular hydrogen 
bonds and weak N — H-O, N — H-N intermolecular interactions which form a network of infminte 1-D chains along 
[010]. H atoms not involved in hydrogen bonds or weak intermolecular interactions have been removed for clarity. 

4-Amino-iV-ferf-butyl-5-oxo-3-(propan-2-yl)-1 HA ,2,4-triazole-1 -carboxamide 



Crystal data 

C 10 H 19 N 5 O 2 
M r = 241.30 
Triclinic, PI 
Hall symbol: -P 1 
a= 11.0298 (2) A 
b = 12.2135 (4) A 
c = 14.8542 (4) A 
a = 92.244 (2)° 
P = 95.7020 (19)° 
7 = 93.379 (2)° 
V= 1985.65 (9) A 3 

Data collection 

Agilent Xcalibur (Ruby, Gemini) 

diffractometer 
Radiation source: Enhance (Cu) X-ray Source 
Graphite monochromator 
Detector resolution: 10.5081 pixels mm" 1 
co scans 

Absorption correction: multi-scan 
(CrysAlis PRO and CrysAlis RED; Agilent, 
2012) 

Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F* > 2o{ J F 2 )] = 0.044 
wR(F 2 ) = 0.115 
5= 1.05 



Z=6 

F(000) = 780 

£> x = 1.211 Mgm- 3 

Cu Ka radiation, X = 1.54184 A 

Cell parameters from 11341 reflections 

6 = 3.0-75.4° 

H = 0.72 mnr 1 

T= 123 K 

Prism, colorless 

0.35 x 0.25 x 0.15 mm 



7^ = 0.791,7^=1.000 
13380 measured reflections 
7959 independent reflections 
7592 reflections with I > 2o(I) 
Ru= 0.019 

#max = 75.6°, 6? m j n = 3.0° 

h = -13— >9 
)k = -13^15 
/ = -17->18 



7959 reflections 
499 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 
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Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 1 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 1 . The threshold expression of F 2 > a{F 1 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


*-Aso > ^ eq 


OlA 


0.51333 (8) 


0.54857 (7) 


0.27512 (6) 


0.02404 (19) 


02A 


0.79068 (9) 


0.61028 (9) 


0.49492 (7) 


0.0338 (2) 


N1A 


0.40274 (9) 


0.61234 (8) 


0.39102 (7) 


0.0195 (2) 


N2A 


0.28358 (9) 


0.60744 (9) 


0.34749 (8) 


0.0228 (2) 


H3N1 


0.2623 (16) 


0.5362 (16) 


0.3316(12) 


0.032 (4)* 


H3N2 


0.2814(17) 


0.6526 (16) 


0.2999(13) 


0.035 (4)* 


N3A 


0.55089 (9) 


0.64321 (9) 


0.50255 (7) 


0.0223 (2) 


N4A 


0.59586 (9) 


0.60225 (8) 


0.42386 (7) 


0.0212 (2) 


N5A 


0.75776 (9) 


0.56285 (9) 


0.34326 (8) 


0.0242 (2) 


H4AB 


0.6995 


0.5513 


0.2983 


0.029* 


CIA 


0.50547 (10) 


0.58304 (9) 


0.35331 (8) 


0.0196 (2) 


C2A 


0.43486 (11) 


0.64838 (9) 


0.47960 (8) 


0.0201 (2) 


C3A 


0.34541 (11) 


0.69354 (10) 


0.53838 (9) 


0.0237 (3) 


H4AA 


0.2738 


0.6391 


0.5371 


0.028* 


C4A 


0.30062 (13) 


0.80053 (12) 


0.50000(10) 


0.0315 (3) 


H5AA 


0.2599 


0.7854 


0.4387 


0.047* 


H5AB 


0.3704 


0.8535 


0.4979 


0.047* 


H5AC 


0.2429 


0.8309 


0.5389 


0.047* 


C5A 


0.40205 (14) 


0.71189(12) 


0.63627 (9) 


0.0305 (3) 


H6AA 


0.4295 


0.6423 


0.6590 


0.046* 


H6AB 


0.3411 


0.7393 


0.6737 


0.046* 


H6AC 


0.4719 


0.7658 


0.6389 


0.046* 


C6A 


0.72576 (11) 


0.59224 (10) 


0.42504 (9) 


0.0233 (2) 


C7A 


0.88576(11) 


0.54861 (11) 


0.32375 (10) 


0.0271 (3) 


C8A 


0.96498 (13) 


0.65373 (13) 


0.34987 (12) 


0.0372 (3) 


H9AA 


0.9690 


0.6685 


0.4155 


0.056* 


H9AB 


0.9294 


0.7151 


0.3184 


0.056* 


H9AC 


1.0474 


0.6451 


0.3325 


0.056* 


C9A 


0.93520 (13) 


0.45147 (13) 


0.37431 (11) 


0.0363 (3) 


H10A 


0.9283 


0.4631 


0.4392 


0.054* 


H10B 


1.0211 


0.4452 


0.3644 


0.054* 



w = U[o 2 (F 2 ) + (0.0642P) 2 + 0.65587 3 ] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ap max = 0.33 e A~ 3 
Ap mm = -0.28 e A~ 3 
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H10C 


o.88 /y 


A TOO 

0.3838 


0.351 / 


A AC A * 

0.054* 


1 A A 

CI OA 


A OTATA /1 /1\ 

0.87979 (14) 


A CI A 1 1 /I r\ 

0.52432 (15) 


A 11 1 A 1 /1 1 \ 

0.22191 (11) 


A A1 OA /I \ 

0.0389 (3) 


T T 1 1 A 
H11A 


0.8453 


A CO CH 

0.5857 


A 1 OAO 

0.1898 


A AC O * 

0.058* 


TJ1 1D 

Hi IB 


0.8281 


0.45 / I 


A OACC 

0.2055 


A AC O* 

0.058* 


Hi 1C 


U.Vozz 


U.5 145 


a mA o 


A ACQ* 


(Jits 


a TOACC /o\ 
0.32033 (8) 


0.959o5 (/) 


A A1 1 O /I 

0.03184 (6) 


A A1 C A 1 / 1 A\ 

0.02541 (19) 


(J2B 


a 1 cii/i /o\ 

0.15234 (8) 


0.69360 (7) 


0.16012 (6) 


A A1 1. (\ /1\ 

0.0269 (2) 


XT 1 D 

JN IB 


0.46600 (9) 


A A"3 1 O /I fQ\ 

0.93184 (s) 


0.15285 (/) 


A A1 A 1 /1\ 

0.0201 (2) 


XTOD 

JNzB 


A C/l QQA /I a\ 

U.3488U (,10) 


1.UZZ14 (V) 


U.143 3 / (o) 


A A1/1 1 /1\ 

U.UZhZ (2 ) 


H3B2 


0.5068 (16) 


1 AO C A /1 C\ 

1.0854 (15) 


0.1505 (12) 


A A1A / A \ * 

0.030 (4)* 


HJB1 


0.5 /49 (1 /) 


1 A1 C/l / 1 C\ 

1.0154 (15) 


A A A 1 A { \ 1\ 

0.0910 (13) 


0.054 (4)* 


XT'} T5 


a t hi aa /n\ 
0.3 /300 (9) 


A HCiA C 1 ZO\ 

0. /9451 (8) 


0.21 /15 (/) 


A All 1 /1\ 

0.0221 (2) 


XT /ID 

JN4B 


n TAO/TA /AA 

U.iUzoU (y) 


A On A AO /Q\ 

0.82468 (8) 


U.ljybi (/) 


A A1 1 1 /1\ 

0.0211 (2) 


N5B 


0.12373 (10) 


A O 1 1 1 1 /A\ 

0.81232 (9) 


A A A /1AO /n\ 

0.04498 (7) 


A A1 C O /1\ 

0.0258 (2) 


H4BB 


A 1 /_ 1 A 

0.1620 


A O /'') A 

0.8634 


a a 1 

0.0162 


A A1 1 * 

0.031* 


LIB 


A 1CT)A /I 1 \ 

0.35739 (11) 


A A1 1AO /1 A\ 

0.91208 (10) 


0.09966 (8) 


A A1AZH /1\ 

0.0206 (2) 


/'"'ID 

L2B 


A /I Z-~A1T /1 1\ 

0.46927 (11) 


a o/r no /1A\ 

0.86178 (10) 


a n o 1 n /o\ 

0.22317 (8) 


A A1AO /1\ 

0.0208 (2) 


C3B 


A C/'O/'A /11\ 

0.56869 (12) 


A 0/"1AO /l A\ 

0.86298 (10) 


a inm ~7 /a\ 

0.29937 (9) 


A A1 1 /I \ 

0.0261 (3) 


H4BA 


A C AH £. 

0.5476 


A O A 1 

0.8016 


A 1100 

0.3388 


A A1 1 sk 

0.031* 


i ill 

L4B 


A £A1/1A /1 T\ 

0.69240 (13) 


A O A 1 TT /I T\ 

0.84177 (13) 


0.26659 (12) 


A A1 O 1 /I \ 

0.0381 (3) 


T icn A 

H5BA 


0.6867 


A nn 1 1 

0.7711 


0.2323 


A AC7* 

0.057* 


H5BB 


0.7538 


A O /I A 1 

0.8401 


A 1 1 OA 

0.3189 


0.057* 


H5BL 


A H 1 £L 1 

0.7161 


A AAAC 

0.9005 


a i nc 

0.2275 


A ACT* 

0.057* 


C5B 


0.5 /jiU (15) 


fi A/:ATQ /1 OA 

u.yoy /s (iz) 


0.35 /41 (10) 


A f\i C/l /'2\ 

0.0554 (5) 


HoBA 


A A A 1 A 

u.4y iy 


a no 1 a 
U.y814 


0.5 /5 / 


A Aflst 

0.055* 


H6BB 


0.5999 


1.0314 


A 1111 

0.3222 


A A C 1 * 

0.053* 


H6BC 


0.6311 


0.9649 


0.4114 


A A C 1 sk 

0.053* 


L6B 


A 1 O C AO / 1 1 \ 

0.18508 (11) 


A TTAA'} /1A\ 

0.77003 (10) 


0.11635 (8) 


A A1 1 /I /1\ 

0.0214 (2) 


C ID 


A AA/1 10 /"I 

— U.UU412 (14) 


0. / /8 / 1 (Iz) 


U.U1 1 J8 (11) 


U.Ujoj (j) 


C8B 


-0.08729 (15) 


A OAOOA /1 /"\ 

0.80880 (16) 


A AOIOC /1 C\ 

0.08385 (15) 


AAC1/1 /f\ 

0.0514 (5) 


H9BA 


A AT O A 

-0.0789 


A OOOI 

0.8883 


A AA11 

0.0972 


A ATT * 

0.077* 


H9BB 


A A/" /I A 

-0.0640 


0.7705 


A 1 1 A 1 

0.1391 


A ATT sk 

0.077* 


i mi;/ ■ 
rl^BC 


A 1 701 

—0.1 ;zj 


A -70/TA 

0. /e6y 


A A/T i n 

U.Uol / 


A ATT sk 
0.0 / / 


C9B 


-0.0174 (2) 


0.65528 (15) 


-0.01308 (14) 


0.0556 (5) 


H10D 


0.0374 


0.6378 


-0.0589 


A A 0 1 sk 

0.083* 


H10E 


A 1 A 1 A 

-0.1019 


A m A c 

0.6345 


A A1 "71 

-0.0372 


A AO! sk 

0.083* 


T r i AT7 

HlOr 


A AA1 O 

0.0038 


0.6145 


A f\A 1 1 

0.0412 


A AOI * 

0.083* 


LI OB 


A A1 1 1 /1\ 

—0.0332 (2) 


A O A A 1 H /1 H\ 

0.84417 (17) 


A A*71CC /1 A\ 

-0.07255 (14) 


A AzTAA //T\ 

0.0600 (6) 


T T 1 1 T"\ 

H11D 


A A 1 7f 

0.0175 


0.8216 


A 1 1 C\H 

—0.1197 


A AAAsk 

0.090* 


T r i ir 

Hi IB 


A A 1 £1 

—0.0162 


a mn 
0.922 / 


A AC*7A 

—0.05 /0 


A AAA* 

0.090* 


Hi lr 


Ail A/: 

— u.nyo 


a o-ini 

U.ojUj 


A AA/1 O 


a non* 

u.uyu 


in/ 


0.1824/ (8) 


A 1 O A 1 O /T\ 
0.38yi8 (/) 


A 1 A C\ 1 A 

0.24910 (6) 


A AnOA /1 A\ 

0.02j8y (iy) 


(J2L 


A TTin /A\ 

0.32253 (9) 


A AT 1 /^") /7\ 

0.07163 (7) 


0.25786 (7) 


0.02y7 (2) 


XT1 

NIC 


A Til CI /A\ 

0.3315.3 (9) 


A A A 1 1 '"> /OA 

0.401 12 (8) 


A 1 A OC3 /T\ 
0.1485J (/) 


A A 1 C\/Z /OA 

0.0iy6 (2) 


N2C 


0.32178 (11) 


0.51004 (9) 


0.12243 (8) 


0.0232 (2) 


H3C2 


0.3638 (16) 


0.5511 (15) 


0.1687 (12) 


0.030 (4)* 


H3C1 


0.2454(19) 


0.5268 (16) 


0.1224(13) 


0.039 (5)* 


N3C 


0.40591 (9) 


0.23804 (9) 


0.16020 (7) 


0.0222 (2) 


N4C 


0.31110(9) 


0.24896 (8) 


0.21498 (7) 


0.0200 (2) 
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N5L 


A A1 /1A\ 

0.17403 (10) 


0.17616 (8) 




A T A*7 1 C /*7\ 

0.30715 (7) 


A Ain ZO\ 

0.0227 (2) 




TI /I f ' D 

H4Cb 


(\ 1 A 1 £L 
0. 1416 


a lino 
0.2398 




A *5 AAO 

0.3002 


A AOO* 

0.02 r 




C1C 


A T A f C f 1 1\ 

0.26465 (ll) 


0.35096 (10) 




A ^1 All ZO\ 

0.21013 (8) 


A A l A1 /T\ 

0.0192 (2) 




L2C 


A /I 1 CT A / 1 1 \ 

0.41530 (11) 


A TTnO'} /1 A\ 

0.33083 (10) 




0.12170 (8) 


A AT, A 1 ZO\ 

0.0201 (2) 




L3C 


A CA1 1 1 /1 0\ 

0.50113 (12) 


0.35820 (10) 




A ACOjCO iO\ 

0.05267 (8) 


A ATT A /1\ 

0.0234 (2) 




H4CA 


A C 1 O O 

0.5155 


A A T Ci£ 

0.4396 




0.0556 


A AT O * 

0.028* 




C4C 


a /^t 1/11 / 1 t \ 

0.62141 (13) 


A T A A T A /1 T\ 

0.30430 (13) 




A A "7 1 A/" / 1 1 \ 

0.07196 (11) 


A AT A A /T \ 

0.0349 (3) 




H5CA 


0.6552 


A T ^ "T O 

0.3228 




0.1346 


A ACTA 

0.052* 




t jr/" i n 

H5LB 


0.6792 


ATT A A 

0.3309 




A AT AC 

0.0305 


A ACT* 

0.052* 




H5CC 


0.60 15 


0.2245 




A A/CT O 

0.0632 


A ACT* 

0.052* 




C5C 


0.43 /89 (14) 


A TO /I OO T\ 

0.32422 (13) 




A (\A 1 A C (C\\ 

—0.04145 (9) 


A AT A C S1\ 

0.0346 (3) 




H6CA 


0.3638 


0.3642 




A Acn 
—0.052 / 


A ACT* 

0.052* 




H6CB 


A /I 1 /A 

0.4160 


0.2451 




A A A A H 

-0.0447 


A ACT * 

0.052* 




H6CC 


A A AO 1 

0.4933 


A T /I 1 C 

0.3415 




A AOT) 

-0.0873 


A ACTA 

0.052* 




C6C 


A O / 1 1 \ 

0.27048 (11) 


A 1 C C O T / 1 A\ 

0.15583 (10) 




0.26283 (8) 


A AT A O /T \ 

0.0208 (2) 






a 1 1 oc/: /1 o\ 
0.11856 (12) 


a nmn 1 / 1 a\ 
0.09 /91 (10) 




A T HT~) C /A\ 

0.36 /25 (9) 


A AO CO" /")\ 

0.025 / (3) 




("'Of 

C8C 


A A "7 "7 O A /1 T\ 

0.07780 (17) 


a a i c\£:n /1 t\ 

-0.01067 (13) 




A T 1 C O T /1 1\ 

0.31583 (12) 


A A/IOC / A\ 

0.0425 (4) 




T TA/"< A 

H9GA 


r\ 1 a at 

0.1492 


A A A A A 

-0.0449 




0.2957 


A A/' A A 

0.064* 




H9CB 


A rtl A A 

0.0209 


A AA1A 

0.0029 




0.2631 


0.064* 




H9cc 


a A'} "7 1 
0.0.3 /l 


—0.059/ 




0J55 / 


0.064* 




L9C 


0.21050 (15) 


A AO 1 1 C /n\ 

0.08115 (13) 




A A AO'iCi /1A\ 

0.44839 (10) 


0.0356 (3) 




T T 1 A/'"" 

H10G 


0.2817 


A A A "7T 

0.0472 




a a n/' 

0.4276 


A ACTA 

0.053* 




T-T1 OH 
nlUn 


U. 1 / ZJ 


U.Uj J 1 






U.UJ J 




H10I 


0.2363 


0.1523 




0.4793 


0.053* 




C10C 


0.00908 (15) 


0.15331 (13) 




0.39930(12) 


0.0402 (4) 




hug 


0.0366 


0.2242 




0.4299 


0.060* 




huh 


-0.0301 


0.1064 




0.4415 


0.060* 




Hill 


-0.0496 


0.1649 




0.3470 


0.060* 




Atomic displacement parameters (A 2 ) 






JJ22 JJii 




U 12 




U 23 


OlA 


0.0203 (4) 


0.0274 (4) 0.0250 


(4) 


0.0057 (3) 


0.0033 (3) 


-0.0002 (3) 


02A 


0.0208 (4) 


0.0459 (6) 0.0339 


(5) 


0.0082 (4) 


-0.0026 (4) 


-0.0038 (4) 


N1A 


0.0158 (5) 


0.0186(5) 0.0244 


(5) 


0.0027 (4) 


0.0026 (4) 


0.0020 (4) 


N2A 


0.0144 (5) 


0.0250 (5) 0.0287 


(5) 


0.0030 (4) 


0.0003 (4) 


0.0006 (4) 


N3A 


0.0208 (5) 


0.0224 (5) 0.0246 


(5) 


0.0050 (4) 


0.0040 (4) 


0.0009 (4) 


N4A 


0.0171 (5) 


0.0221 (5) 0.0249 


(5) 


0.0052 (4) 


0.0035 (4) 


0.0010 (4) 


N5A 


0.0155 (5) 


0.0280 (5) 0.0297 


(5) 


0.0044 (4) 


0.0032 (4) 


0.0028 (4) 


CIA 


0.0166 (5) 


0.0164(5) 0.0266 


(6) 


0.0031 (4) 


0.0036 (4) 


0.0045 (4) 


C2A 


0.0208 (6) 


0.0157 (5) 0.0247 


(6) 


0.0026 (4) 


0.0038 (4) 


0.0037 (4) 


C3A 


0.0217 (6) 


0.0226 (6) 0.0280 


(6) 


0.0032 (5) 


0.0073 (5) 


0.0004 (5) 


C4A 


0.0333 (7) 


0.0283 (7) 0.0341 


(7) 


0.0140 (5) 


0.0036 (6) 


-0.0015(5) 


C5A 


0.0368 (7) 


0.0288 (7) 0.0272 


(6) 


0.0071 (5) 


0.0069 (5) 


0.0009 (5) 


C6A 


0.0160 (6) 


0.0211 (6) 0.0332 


(7) 


0.0050 (4) 


0.0022 (5) 


0.0036 (5) 


C7A 


0.0173 (6) 


0.0293 (7) 0.0365 


(7) 


0.0057 (5) 


0.0075 (5) 


0.0044 (5) 


C8A 


0.0201 (6) 


0.0352 (8) 0.0571 


(9) 


0.0007 (5) 


0.0088 (6) 


0.0016 (7) 


C9A 


0.0255 (7) 


0.0365 (8) 0.0501 


(9) 


0.0132 (6) 


0.0109 (6) 


0.0102 (6) 


C10A 


0.0283 (7) 


0.0515 (9) 0.0388 


(8) 


0.0049 (6) 


0.0124 (6) 


0.0011 (7) 


OIB 


0.0264 (4) 


0.0276 (5) 0.0227 


(4) 


0.0022 (4) 


0.0015 (3) 


0.0088 (3) 
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hid 


0.0252 (4) 


A AO yl 1 f A \ 
0.0241 (4) 


A AO 1 A /C\ 

0.0314 (5) 


A AAA^C: /0\ 

—0.0006 (3) 


A AA 1 C (A \ 

0.0015 (4) 


A AA*7/I //1\ 

0.00 /4 (4) 


XT 1 D 

NIB 


A AOAA /C\ 

0.0200 (5) 


A A 1 Hf\ /C\ 

0.0179 (5) 


A AO OA i C\ 

0.0230 (5) 


A A AO C ( A \ 

0.0025 (4) 


A AAO H / A\ 

0.0027 (4) 


A AAO *7 { A \ 

0.0027 (4) 


N2b 


A ftT) z: /c\ 

0.0236 (5) 


A A 1 AO /f \ 

0.0193 (5) 


A AOAO ( £\ 

0.0302 (6) 


A A A A*7 f A\ 

-0.0007 (4) 


A AA A C / A\ 

0.0045 (4) 


A A A A A f A\ 

0.0040 (4) 


XTO "D 
JN3b 


A AOOO /C\ 

0.0222 (5) 


A AOO 1 /C\ 

0.0221 (5) 


A AOOA /C\ 

0.0220 (5) 


A AA/1 O (A \ 

0.0042 (4) 


A AAAC (A \ 

—0.0005 (4) 


A AAC 1 f A\ 

0.0051 (4) 


XT /I "D 

JN4b 


A niAO /c\ 
0.0205 (3) 


A AOOA f£\ 

0.0220 (5) 


A AOAC /C\ 

0.0205 (5) 


A AAOA i A\ 

0.0020 (4) 


A AAAO i A \ 

0.0003 (4) 


A AACO (A \ 

0.0052 (4) 


XTCTi 

N5B 


A AT? H /C\ 

0.0237 (5) 


A AO OO /C\ 

0.0282 (5) 


A AO A A /r\ 

0.0249 (5) 


A A A 1 A { A \ 

-0.0014 (4) 


A A A 11 f A \ 

-0.0011 (4) 


A A A /_ O / A \ 

0.0062 (4) 


/-■ill 
Cits 


A AO 1 1 /£\ 

0.0211 (6) 


0.0202 (5) 


A ftl 1 A / C\ 

0.0214 (5) 


A AAO O / A \ 

0.0038 (4) 


A AAC 1 / A\ 

0.0051 (4) 


a nnn i A\ 

0.0017 (4) 


C2B 


A Alii 

0.0222 (6) 


A A 1 HH /f \ 

0.0177 (5) 


A AO O 1 ( £L\ 

0.0231 (6) 


A AAC A / A \ 

0.0054 (4) 


A AAO A / A\ 

0.0024 (4) 


A AAO A / A\ 

0.0024 (4) 




0.0265 (6) 


A AOOA AO 

0.0220 (6) 


0.0286 (O) 


0.0036 (5 ) 


A AACO fZ\ 

—0.0052 (5) 


A AA/1 A /CA 

0.0040 (5) 


/'IT) 

C4B 


A AO CO fH\ 

0.023V (/) 


A AO O A ZO\ 

0.0354 (8) 


A A A A 1 /A\ 

0.0491 (9) 


A A 1 1 A / £\ 

0.0114 (6) 


A AAjCA 

—0.0060 (6) 


A AAOA / £\ 

0.0020 (6) 


C5B 


A A/1 1 H iQ\ 

0.041 / (8) 


A AO A*7 /"OT\ 
0.030/ (/) 


A AO 1 1 /"7\ 

0.0311 (/) 


A AAO"A (£\ 

0.00/0 (6) 


A A 1 A 1 \ 

—0.0101 (6) 


A AAO£ 

-0.0026 (6) 


C6B 


A AO 1 O 

0.0212 (6) 


A AO 1 O { £\ 

0.0212 (6) 


A AO 1 A i £L\ 

0.0219 (6) 


A A AO £ / A\ 

0.0026 (4) 


A AAO A { A \ 

0.0029 (4) 


A AAA/T /A\ 

0.0006 (4) 


C /B 


A AO 1 1 (H\ 
0.031 / (/) 


A AO O /I in\ 

0.0334 (/) 


a aoajC /o^ 
0.0396 (5) 


A AA/CO 

—0.0063 (6) 


A A 1 A O f£. \ 

—0.0143 (6) 


A AAO" A 

0.00/4 (6) 


C8B 


A AO /I O /0"\ 

0.0243 (7) 


A A A A A / 1 A\ 

0.0490 (10) 


A A O 1 C i 1 A\ 

0.0815 (14) 


A A A 1 H /H\ 

0.0017 (7) 


A AA A A ZO\ 

0.0040 (8) 


A A 1 A O /A\ 

0.0148 (9) 


C9B 


A AT AO / 1 O \ 

0.0708 (13) 


A AO O C /A\ 

0.0385 (9) 


A A A AC / 1 A\ 

0.0495 (10) 


A A 1 A H (0\ 

-0.0147 (8) 


A AOOT / A \ 

-0.0227 (9) 


A AA1 A /H\ 

—0.0014 (7) 


LI OB 


A A^IA / 1 0\ 

0.0620 (12) 


A AffC / 1 1 \ 

0.0555 (11) 


A ACOO / 1 1 \ 

0.0535 (11) 


A A 1 CO / A\ 

—0.0152 (9) 


A AO O A /A\ 

—0.0334 (9) 


A A 1 A A / A \ 

0.0199 (9) 


U1C 


A AO A O f A \ 

0.024.3 (4) 


A AO 11 //I \ 

0.0211 (4) 


A AO O A (A \ 

0.0254 (4) 


a aacjC /")^ 
0.0056 (3) 


A AAAC /0\ 

0.0095 (3) 


A A A A C l~l \ 

0.0046 (3) 


(J2C 


A A1 C 1 /C\ 

0.0361 (5) 


A AO 1 H /A \ 

0.0217 (4) 


A AO AO ( Z\ 

0.0348 (5) 


A A 1 AA / A\ 

0.0100 (4) 


AAIOO / A\ 

0.0133 (4) 


A AAO A t A\ 

0.0084 (4) 


XT 1 Z" 1 

NIC 


A A1AA /C\ 

0.0209 (5) 


A A1 OA i C\ 

0.0180 (5) 


A AO A "7 ( Z\ 

0.0207 (5) 


A AAO A f A \ 

0.0024 (4) 


A AAO O / A \ 

0.0038 (4) 


A AAO £ / A \ 

0.0036 (4) 


JN2C 


A AO 1 SlZ\ 

0.0261 (6) 


AA101 f z\ 

0.0181 (5) 


0.0265 (5) 


A AA A A {A \ 

0.0040 (4) 


A AA/1 H (A \ 

0.004 / (4) 


A / A\ 

0.0066 (4) 


JN 3C 


A AOOO /C\ 

0.0222 (5) 


A AOO 1 /C\ 

0.0221 (5) 


A AO A A /C\ 

0.0240 (5) 


A AAO jC { A\ 

0.0036 (4) 


A AAO C ( A\ 

0.0085 (4) 


A AAOO ( A\ 

0.0023 (4) 


XT A f 

N4C 


A AOAC /C\ 

0.0205 (5) 


A A 1 A C SC\ 

0.0195 (5) 


A AO 1 O /r\ 

0.0213 (5) 


A AAO O f A \ 

0.0038 (4) 


A AA^A ( A \ 

0.0060 (4) 


A AAO £ f A \ 

0.0036 (4) 


N5C 


0.0254 (5) 


A Aim /c \ 

0.0197 (5) 


A AOCO /C\ 

0.0252 (5) 


A A A CO / A \ 

0.0052 (4) 


0.0074 (4) 


AAAOI / A \ 

0.0081 (4) 


C1C 


A A 1 AA /C\ 

0.0199 (5) 


A A 1 0*7 /C\ 

0.015 / (5) 


A A1 on /c\ 

O.Olo / (5) 


A AAAA SA\ 

0.0009 (4) 


A AAA/: (A \ 

0.0006 (4) 


A AAOO" ( A\ 

0.002 / (4) 


C2C 


A AOA/1 /^A 

0.0204 (6) 


A A 1 AO /C\ 

0.0195 (5) 


A AOAO /C\ 

0.0202 (5) 


A AA n 

0.001 / (4) 


A AAOO (A \ 

0.0022 (4) 


A AAAO (A \ 
0.0003 (4) 


C3C 


A AO 1 

0.0261 (6) 


A AO AO" 

0.0207 (6) 


A AO A C f £\ 

0.0245 (6) 


A AAA C /f\ 

-0.0005 (5) 


A AAA 1 /C\ 

0.0091 (5) 


A AA 1 A i A ~\ 

0.0019 (4) 


C4C 


A AO O 1 SH\ 

0.0281 (7) 


A AO £ C SH\ 

0.0365 (7) 


0.0432 (8) 


A A A A H f£\ 

0.0047 (6) 


A A 1 CO f £\ 

0.0152 (6) 


A AAOO ( £\ 

0.0083 (6) 




u.Ujoj ^ 


0 OA] ^ fS^ 




W.UWoO ) 


U.U1U1 




C6C 


0.0244 (6) 


0.0193 (6) 


0.0189 (5) 


0.0021 (4) 


0.0016 (4) 


0.0045 (4) 


C7C 


0.0281 (6) 


0.0231 (6) 


0.0281 (6) 


0.0027 (5) 


0.0094 (5) 


0.0098 (5) 


C8C 


0.0496 (9) 


0.0309 (8) 


0.0464 (9) 


-0.0112(7) 


0.0099 (7) 


0.0037 (6) 


C9C 


0.0412(8) 


0.0385 (8) 


0.0292 (7) 


0.0065 (6) 


0.0063 (6) 


0.0150 (6) 


C10C 


0.0350 (8) 


0.0403 (8) 


0.0512(9) 


0.0100 (6) 


0.0222 (7) 


0.0198 (7) 



Geometric parameters (A, ") 



OlA— CIA 


1.2329 (15) 


C4B— H5BA 


0.9800 


02A — C6A 


1.2061 (16) 


C4B— H5BB 


0.9800 


N1A— CIA 


1.3725 (15) 


C4B— H5BC 


0.9800 


N1A— C2A 


1.3764 (16) 


C5B— H6BA 


0.9800 


N1A— N2A 


1.4028 (14) 


C5B— H6BB 


0.9800 


N2A— H3N1 


0.904 (19) 


C5B— H6BC 


0.9800 


N2A— H3N2 


0.91 (2) 


C7B— CI OB 


1.525 (2) 


N3A— C2A 


1.2971 (16) 


C7B— C8B 


1.530 (3) 


N3A— N4A 


1.4004 (14) 


C7B— C9B 


1.532 (2) 


N4A— CIA 


1.3757 (16) 


C8B— H9BA 


0.9800 


N4A— C6A 


1.4435 (15) 


C8B— H9BB 


0.9800 


N5A— C6A 


1.3398 (17) 


C8B— H9BC 


0.9800 


N5A— C7A 


1.4879(15) 


C9B— H10D 


0.9800 


N5A— H4AB 


0.8800 


C9B— H10E 


0.9800 
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LzA — L3A 


1 A AC A / 1 £Z\ 

1.4959 (16) 


/"•AT) TT1AT7 

L9b — HI Or 


A AOAA 

0.9800 


C3A — C5A 


1 f 1 *7 1 /I A\ 

1.5271 (19) 


C10B — H11D 


A AOAA 

0.9800 




1.5346 (18) 


L10B — HUE 


A AOAA 

0.9800 


C3A — H4AA 


1 A A A A 

1.0000 


s ' i AT) TT 1 1 T7 

LI 0B — Hllr 


A AOAA 

0.9800 


/"* /I A TTCAA 

C4A — H5AA 


A HOAA 

0.9800 


OIC — CIC 


1 TITO /I C\ 

1.2278 (15) 


C4A — H5AB 


A A OA A 

0.9800 


U2C — C6C 


1 11 AT / 1 £Z\ 

1.2103 (16) 


C4A — H5AC 


A aoaa 

0.9800 


NIC — CIC 


1 Tin /i r\ 

1.3717 (15) 


C A TT£ A A 

C5A — H6AA 


A A OA A 

0.9800 


NIL — LzL 


1.3746 (16) 


C5A — H6AB 


A AOAA 

0.9800 


XT 1 /~" XTO/^ 

NIL — NzL 


1 /I ATI / 1 yl \ 

1.4072 (14) 


C5A — H6AC 


A AOAA 

0.9800 


N2C — H3C2 


A A A/" / 1 0\ 

0.906 (18) 


C7A — CI OA 


1.524 (2) 


N2C — H3C1 


A OO /n\ 

0.88 (2) 


C7A — C8A 


1.524 (2) 


N3C — C2C 


1.2926 (16) 


C7A — C9A 


1 / 1 A\ 

1.5276 (19) 


XT'?/" 1 XT/i/n 

N3C — N4C 


1.3967 (14) 


f~\ o A T T A A A 

Co A — H9AA 


A AOAA 

0.9800 


N4C — CIC 


1.3764 (15) 


Co A — H9AB 


A AOAA 

0.9800 


N4C — C6C 


1 /ITT) 

1.4373 (15) 


/"< O A T TA A / 1 

CoA — H9AC 


A A O A A 

0.9800 


N5C — C6C 


1.3358 (16) 


s~ • t\ A T T 1 A A 

L9A — HI OA 


A AOAA 

0.9800 


XTC/" 1 {''"If"' 

N5C — C7C 


1 -1 O AO / 1 C\ 

1.4802 (15) 


/"< r\ a T T 1 fin 

C9A — HI OB 


A AOAA 

0.9800 


N5C — H4CB 


A OO AA 

0.8800 


f ' r\ * T T 1 A/"* 

C9A — H10C 


A A O A A 

0.9800 


C2C — C3C 


1 A ATI / 1 /'X 

1.4972 (16) 


f ' 1 A A TT11A 

LI OA — H11A 


A AOAA 

0.9800 


C3C — C4C 


1 fll/l / 1 A\ 

1.5224 (19) 


/"* 1 A A TT1 m 

L10A — HUB 


A AOAA 

0.9800 


C3C — C5C 


1 O AO / 1 A\ 

1.5298 (19) 


/ 1 1 f\ A TT1 1 /I 

C10A — H11C 


A AOAA 

0.9800 


C3C — H4CA 


1 AAA A 

1.0000 


r\ 1 T"> /" • 1 ti 

OIB — C1B 


1.2301 (15) 


X~1 ^ /~1 TTf {~ ■* A 

C4C — H5CA 


A AOAA 

0.9800 


(JzB — Lob 


1 T 1 £ 1 / 1 C\ 

1.2161 (15) 


L4L — H5LB 


A AOAA 

0.9800 


JN 1 B — L 1 B 


1.3 / 13 (16) 


L4L — H5LL 


A OOAA 

0.9800 


NIB — C2B 


1.3750 (15) 


tt/"/-( a 

C5C — H6CA 


A AOAA 

0.9800 


NIB — N2B 


1 AC\ A A ( A A\ 

1.4044 (14) 


C5C — H6CB 


A AOAA 

0.9800 


NzB — Hibz 


A AO A / 1 A\ 

0.929 (19) 


C5C — H6CC 


A AOAA 

0.9800 


NzB — H3B1 


A OA t r ^\ 

0.89 (2) 


C7C — C9C 


1 fTAl / 1 A\ 

1.5243 (19) 


N3B — G2B 


1 AT) / 1 T\ 

1.2973 (17) 


C7C — C8C 


1.525 (2) 


N3B — N4B 


1 ") AT /I / 1 /I \ 

1.3974 (14) 


C7C — ClOC 


1 ^ 1 ^ O / 1 A\ 

1.5258 (19) 


N4B — Lib 


1 T *7A /I / 1 /C\ 

1.3794 (16) 


nor 1 T Tfir" A 

L8L — H9LA 


A AOAA 

0.9800 


N4B — Lob 


1.4270 (16) 


L8L — H9LB 


A AOAA 

0.9800 


N5B — C6B 


1 •"> *") O A / 1 /"\ 

1.3380 (16) 


C8C — H9CC 


A AOAA 

0.9800 


N5B— C7B 


1.4771 (17) 


C9C— H10G 


0.9800 


N5B— H4BB 


0.8800 


C9C — HI OH 


0.9800 


C ' ~\ l") PIT) 

Lzb — Lib 


1 A A /I O / 1 T\ 

1.4948 (17) 


/"• < T T 1 AT 

L9L — HI 01 


A AOAA 

0.9800 


C3B — C4B 


1.526 (2) 


ClOC — HUG 


A AOAA 

0.9800 


C3B — C5B 


1 OA/; / 1 A\ 

1.5306 (19) 


-i /\ /" < T T 1 1 T T 

ClOC — HUH 


A AOAA 

0.9800 


C3B — H4BA 


1 A AAA 

1.0000 


ClOC — Hill 


A AOAA 

0.9800 


1 A TVT1 A Z" 1 ^ A 

CIA — N 1A — C2A 


1 AA A 1 / 1 A\ 

109.01 (10) 


z" "> ri pfT) TTZTTJT5 

C3B — C5B — H6BB 


1 AA C 

109.5 


/~i 1 A XT 1 A \T1 A 

CIA — N 1A — N2A 


1 1^ T 1 /I A\ 

126.31 (10) 


TTZTTJ A l~ ' Z Y~i TTz^TJTl 

H6BA — C5B — H6BB 


1 A A C 

109.5 


A XT1 A XTO A 

C2A — JN 1 A — N2A 


£ A / 1 A\ 

124.69 (10) 


C 3 B — C 5 B — H6B C 


1 AA C 

109.5 


N1A — N2A — H3N1 


107.3 (11) 


H6BA— C5B— H6BC 


109.5 


N1A — N2A — H3N2 


109.0(12) 


H6BB— C5B— H6BC 


109.5 


H3N1 — N2A — H3N2 


114.1 (16) 


02B — C6B — N5B 


127.90(12) 


C2A — N3A — N4A 


104.12 (10) 


02B — C6B — N4B 


119.55 (11) 


CIA— N4A— N3A 


112.25 (9) 


N5B — C6B — N4B 


112.54(10) 
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n 1 a XT /I A /"•/-_ A 

CIA — N4A — Co A 


1 O A O £L / 1 A\ 

129.36 (10) 


XTO A XT/1 A A 

N 3 A — N 4 A — C 6 A 


1 1 O O O" / 1 A\ 

118.27 (10) 


/'-'/- * XTf A n *7 A 

C6A — N5A — C7A 


1 A A / 1 1 \ 

123.99 (11) 


/■"•/-_ A XTf A T T /I A Ti 

Co A — N 5 A — H4AH 


1 1 O A 

118.0 


i~*H A XTCA T T /I A Ti 

C7A — N5A — H4AB 


1 1 O A 

118.0 


/~\. 1 A /"< 1 A XT1 A 

(J 1 A — C 1 A — N 1 A 


i oo* aa / 1 1 \ 

127.90 (11) 


n 1 A /'"I A XT /I A 

(J1A — CIA — N4A 


1 on o a / 1 1 \ 

129.20 (11) 


XT1 A f 1 A XT/I A 

N1A — CIA — N4A 


1 AO A A / 1 A\ 

102.90 (10) 


XTO A /~"") A XT 1 A 

N3A — C2A — JN 1 A 


111 H(\ ( \ (W 

1 1 1. /0 (10) 


XTO A Z^O A n n a 

N3A — C2A — C3A 


1 o f ff / 1 1 \ 

125.55 (11) 


XT1 A n * n O * 

N 1 A — C2A — C3 A 


1 oo /~y / 1 1 \ 

122.66 (11) 


C2A — C3A — C5A 


111 A A / 1 1 \ 

111.00 (11) 


/"•O A /""O A Z" 1 /I A 

C2A — C3A — C4A 


1 AA Of / 1 A\ 

109.25 (10) 


f ' r a m A n /I A 

C5A — C3A — C4A 


111 O /I /11\ 

111.24 (11) 


C2A — C3A — H4AA 


108.4 


/""■< r - A /"""■") a T T /I A A 

C5A — C3A — H4AA 


108.4 


C ' A a /"") A TT/I A A 

C4A — C3A — H4AA 


1 AO /I 

108.4 


/- • -> a n /I a TTf A A 

C3A — C4A — H5AA 


1 AA f 

109.5 


/■"•-> a /" /l A TTf A T* 

C3A — C4A — H5AB 


109.5 


TTf A A /"MA TTf A F) 

H5AA — C4A — H5AH 


1 AA f 

109.5 


A A A TTC A f~~* 

C3A — C4A — H5AC 


109.5 


TTC A A n A A TTf A n 

H5AA — C4A — H5AC 


1 AA f 

109.5 


TTf A T* n" A A TTf A n 

H5AB — C4A — H5AC 


109.5 


C • ~) a /"" r a TT^ A A 

C3A — C5A — HoAA 


1 AA f 

109.5 


/~"~> A n C A TT£ A T) 

CJA — C5A — Ho AH 


109.5 


TT/' A A /""I f A TT/' A T* 

H6AA — C5A — H6AB 


109.5 


/"II A /"'' C a TT/" A /" ^ 

C3A — C5A — H6AC 


109.5 


TT/: A A /"• C A TT^ A f ' 

Ho A A — C5A — Ho AC 


1 AA f 

109.5 


HoAH — C5A — HoAC 


1 AO C 

109.5 


/™\0 a f ^ /~ A XTf A 

02A — C6A — N5A 


1 O O O 1 / 1 O \ 

128.31 (12) 


a f^C A XT A A 

(J2A — CoA — N4A 


11A f O /I 1\ 

119.58 (12) 


XTf A t^£L A XT/I A 

N 5 A — Co A — N 4 A 


in 11 / 1 1 \ 

112.11 (11) 


XTf a r^n a pi a a 
N5A — C / A — CI OA 


1 AC OA /1 1 \ 

105.80 (11) 


XTf A O A n o A 

N5A — C7A — CoA 


110.33 (11) 


CI OA — C7A — C8A 


1 AA OA / 1 ON 

109.89 (12) 


XTf A n*7 a n f A a 

N5A — C7A — C9A 


1 AA /"/" / 1 1 \ 

109.66 (11) 


1 A A /"<*7 A z' 1 i\ A 

C 1 OA — C7A — C9A 


1 AA O *) / 1 0\ 

109.83 (12) 


n o a /~1'7 A /" • f \ a 

C8A — C7A — C9A 


111 10/10N 

111.18 (12) 


a /"i o A TTH A A 

C7A — C8A — H9AA 


109.5 


/-in a no A T TA A T* 

C7A — C8A — H9AB 


1 AA f 

109.5 


TTf\ A A /"< O A TTH A P) 

H9 AA — C o A — H9 AH 


1 An c 

109.5 


n*7 A /^O A TTH A /~" 

C7A — C8A — H9AC 


109.5 


T TA A A no A TTH A /" ' 

H9AA — C8A — H9AC 


1 AA f 

109.5 


H9 AB — C 8 A— H9 AC 


109.5 


C7A — C9A — HI OA 


109.5 


C7A — C9A — HI OB 


109.5 


HI OA — C9A — HI OB 


109.5 


C7A— C9A— H10C 


109.5 


HI OA — C9A — H10C 


109.5 



XTfFl nn n 1 ATI 

N 5H — C7H — C 1 UH 


1 Af *70 f A ^)\ 

105.72 (13) 


XTf r* i~"> non 

N5B — C7B — C8B 


1AA OO /1")\ 

109.22 (13) 


CI 0B — C7B — C8B 


1 1 A AO S 1 Z' \ 

110.02 (16) 


XTf T> pan A r> 

N5B — C7B — C9B 


1 1 A OO /1 A \ 

110.28 (14) 


C 1 OH — C7H — C9H 


1 1 A f O f \ f \ 

110.52 (15) 


C8B — C7B — C9B 


11AAf /1f\ 

110.95 (15) 


n*7T* nor* ttati a 

C7B — C8B — H9BA 


1 AA f 

109.5 


n*7T* n on t tati r* 

C7B — C8B — H9BB 


109.5 


T TAD A f O F"> TTAT5F1 

H9HA — CoH — H9HH 


1 AA f 

109.5 


/'"• ~j t~\ n or* t tati n 

C7B — C8B — H9BC 


109.5 


TTATT A nor* TTATin 

H9BA — C8B — H9BC 


1 AA f 

109.5 


t Tnnn n ott t tat* n 

H9BB — C8B — H9BC 


109.5 


C7H — C9H — H 1 0D 


1 AA f 

109.5 


/"■< ~1 T~l nAT* TT1 AT -1 

C7B — C9B — H 1 0E 


1 AA f 

109.5 


TT1 AT\ /~ir\"T^ TTI AT 

H 1 0D — C9B — H 1 0E 


109.5 


n*7T* /" * (\ T"> tti nr 

C7B — C9B — H l OF 


109.5 


T T 1 AH {' ' A Ti TTI AT? 

H 1 0D — C9H — H 1 Or 


1 AA f 

109.5 


TT1 AF nATl TT1 AT 1 

H10E — C9B — HI OF 


1 AA f 

109.5 


/-inn *"< 1 r\T\ T T 1 1 1 — v 

C7B — C 1 0B — H 1 1 D 


109.5 


/~""7T"> /"i 1 AT) t T 1 1 H 

C7H — C 1 OH — H lib 


1 AA f 

109.5 


TTI 1 n f ' 1 AD TJ1 1 c 

H 1 1 D — C 1 OH — H lib 


1 AO C 

109.5 


n ~7 r> f ' 1 afj t t 1 1 tt 

C7H — C 1 OH — H 1 1 r 


1 An c 

109.5 


t t 1 1 r~\ n 1 at* tti 1 r 

HI ID — C10B — HI IF 


109.5 


T T 1 1 T~7 C ' 1 ATI TT1 1 T7 

HI lb — C10H — Hllr 


1 AA f 

109.5 


C 1 C — JN 1 C — CzC 


1 An ao / 1 n\ 
109.08 (10) 


/■ • -i /—i xti n XTon 

CIC — NIC — N2C 


1 O f 1 O / 1 A\ 

125.18 (10) 


n i n xt 1 n xto f ' 

L2L — N 1 C — N2C 


1 O f f O / 1 A\ 

125.58 (10) 


NIC — NzC — HiCz 


1A/I O /I 1\ 

104.3 (11) 


XTOr^ 1 HIT' 1 

NIC — NzC — HjCI 


1 ao n i \ o 1 * 
108.9 (12) 


t to n o x to n tti n 1 

H3C2 — N2C — H3C 1 


1 Af O / 1 *7\ 

105.8 (17) 


no n xt*) n xt a n 

C2C — N3C — N4C 


1 A /I f O / 1 A\ 

104.58 (10) 


n i n xt a n xto 

C 1 C — N 4C — N 3 C 


111 Af / A\ 

111.95 (9) 


C 1 C — N4C — CoC 


1 OO AO / 1 A\ 

128.99 (10) 


x to n xt /i n n /"n 

N3C — N4C — C6C 


1 1 O A A f 1 A\ 

118.94 (10) 


C6C — N5C — C7C 


1 O *) OO / 1 A\ 

123.83 (10) 


C6C — N5C — H4CB 


1 1 O 1 

118.1 


XTf/" 1 T T /I /" ' Ti 

C7C — N5C — H4CH 


1 1 O 1 

118.1 


/"v in n 1 n XT 1 n 

(J1C — CIC — NIC 


100" Of /1 1\ 

127.35 (11) 


n i n nin XT/1/^ 1 

0 1 C — C 1 C — N4C 


1 OA "7zT / 1 1 \ 

129.76 (11) 


N 1 C — C 1 C — N4C 


1 ao on / 1 A\ 

102.87 (10) 


XTO (~ ' f ' XT1/^ 

N3C — CzC — NIC 


111 A O / 1 A\ 

111.48 (10) 


XTon non mn 

N3C — C2C — C3C 


10f 1A/11N 

125.19 (11) 


XTin non mn 

NIC — C2C — C3C 


100 Of /11\ 

123.25 (11) 


C2C— C3C— C4C 


111.38 (11) 


C2C— C3C— C5C 


108.67 (10) 


C4C— C3C— C5C 


112.05 (12) 


C2C— C3C— H4CA 


108.2 


C4C— C3C— H4CA 


108.2 


C5C— C3C— H4CA 


108.2 
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T T 1 /"\ PI f\ A TTl f\/~< 

Hi OB — C9A — H10C 


109.5 


f ' "7 « /" 1 /\ A T T 1 1 A 

C7A — ClOA — HllA 


109.5 


P "7 A P 1 l\ A TTl 1 n 

C7A — ClOA — HUB 


1 A A c 

109.5 


TTl 1 A piA A TTl ID 

HllA — ClOA — HUB 


1 AA C 

109.5 


p -7 * p 1 f\ \ T T 1 1 f ^ 

G7A — ClOA — H11C 


109.5 


T T 1 1 A " 1 f\ A T T 1 1 

HllA — ClOA — H11C 


109.5 


tti 1 n /-■> i r\ \ tti i p 

HUB — ClOA — H11C 


1 aa c 

109.5 


C 1 B — N 1 B — C2B 


1 An A1 / 1 A A 

108.91 (10) 


p 1 o XT1 T"l \TOT) 

L 1 b — N 1 b — N zb 


124.54 (1(J) 


C2B — NIB — N2B 


l u r "7 / 1 a A 

125.57 (10) 


XT1 T~"> XTTTi TTTTi^ 

N 1 B — N2B — H3B2 


107.8 (11) 


XT 1 T~"> XTTT1 TTTTi 1 

NIB — N2B — H3B1 


i a/" /" / 1 ^ \ 

106.6 (12) 


TTTni MID TT'ITA 1 

HJbz — Nzb — HJb 1 


110.3 (16) 


C2B — N3B — N4B 


104.24 (10) 


CIB — N4B — N3B 


112.05 (10) 


CIB — N4B — C6B 


i | a / -i a A 

129.10 (10) 


N J b — N 4b — C ob 


118.67 (10) 


p /" r> \Trrj f^l T~i 

C6B — N5B — C7B 


1-^/1 1 O / 1 1 \ 

124.13 (11) 


' / t~a x t ^ t~a TT/ir»r( 

C6B — N5B — H4BB 


117.9 


p -7 r-> \Tfn t t a r> y~) 

C7B — N5B — H4BB 


117.9 


/"a i r> pin xt 1 T> 

(Jib — Lib — N lb 


1 ^jT O 1 /1 1 \ 

127.81 (11) 


OIB — CIB — N4B 


129.22 (11) 


X T 1 T~A f ' 1 TA TL T A T1 

NIB — CIB — N4B 


102.95 (10) 


N 3 B — C2B — N 1 B 


111 T/1 /11\ 

111.74 (11) 


N3B — C2B — C3B 


1 n m / 1 1 \ 

123.07 (11) 


N 1 B — C2B — C3B 


125.18 (ll) 


C2B — C3B — C4B 


112.37 (11) 


pin /■ < "> j"i pr n 

C2B — C3B — C5B 


1 i a /T\ /1 1 \ 

HO. 69 (ll) 


p i r") p ~> ri pr n 

C4B — C3B — C5B 


111 / 1 

111. 95 (12) 


C2B — C3B — H4BA 


107.2 


C4B — C3B — H4BA 


107.2 


C5B — C3B — H4BA 


107.2 


C3B — C4B — H5BA 


109.5 


C3B — C4B — H5BB 


109.5 


H5BA— C4B— H5BB 


109.5 


C3B— C4B— H5BC 


109.5 


H5BA— C4B— H5BC 


109.5 


H5BB— C4B— H5BC 


109.5 


C3B— C5B— H6BA 


109.5 



C3C — C4C — H5CA 


109.5 


C3C — C4C — H5CB 


109.5 


TTf p A /—I ,1 s~~1 TTf PT1 

H5 C A — C4C — H5 CB 


109.5 


C3C — C4C — H5CC 


1 AA C 

109.5 


H5CA — C4C — H5CC 


109.5 


H5 CB — C4C — H5 CC 


109.5 


C3C — C5C — H6CA 


109.5 


C3C — C5C — H6CB 


109.5 


HoCA — L5L — HoCb 


109.5 


C3C — C5C — H6CC 


109.5 


H6CA — C5C — H6CC 


109.5 


T T /- r> p f- p t T / /" 1 /" 1 

H6CB — C5C — H6CC 


109.5 


U2C — C6C — N 5 C 


no AC /11\ 

128.46 (11) 


02C — C6C — N4C 


119.36 (11) 


\If f s X~1 S~ i~\ \T/| pi 

N5C — C6C — N4C 


112.16 (10) 


N5C — C7C — C9C 


1 AA Af / 1 1 \ 

109.05 (11) 


N5C — C7C — C8C 


I 1 /\ —7 1 /11\ 

110.71 (11) 


Pl"\p1 f *1 /~ ' POP 

C9C — C7C — C8C 


111 in /1^\ 

111.28 (12) 


\if p< r^ 1 —! /"i p< 1 r» pi 

N5C — C7C — C10C 


105.50 (10) 


pr\p PTP P 1 r\P 

C9C — C7C — C 1 0C 


1 AA /I A / 1 ^1 \ 

109.49 (12) 


pop ptp p 1 r\p 

C8C — C7C — C10C 


1 1 A /"> /1 T\ 

HO. 63 (13) 


p — 7 p POP TTAP A 

C7C — C 8C — H9C A 


109.5 


P<^P< O P< TTAPTA 

C7C — C8C — H9CB 


109.5 


TTr\p a p op T T <"\/"~ " F"» 

H9CA — C8C — H9CB 


109.5 


P ~7 P p ( > A ■> T Tn^" P 

C7C — C8C — H9CC 


1 AA C 

109.5 


TT/"\Pi A /"I o /"< TT/APIP" 

H9CA — C8C — H9CC 


109.5 


TTAnn p< o pi TTAnr< 

H9CB — C8C — H9CC 


109.5 


C7C — C9C — H10G 


109.5 


p — 7 p P /"\P TT1 ATT 

C7C — C9C — H l OH 


1 AA C 

109.5 


TT1 A X" -> /-\ y-""N T T "1 /\ T T 

H 1 0G — C9C — H 1 OH 


109.5 


S~ • ^ S~ ~* PT\P< TTI AT 

C7C — C9C — HI 01 


109.5 


T T 1 /\P Pr\P TTI AT 

H 1 0G — C9C — H 1 01 


109.5 


TTI ATT Pi"\P TT1AT 

H 1 OH — C9C — H 1 01 


1 AA C 

109.5 


C7C— C10C— HUG 


109.5 


C7C— C10C— HUH 


109.5 


HUG— C10C— HUH 


109.5 


C7C—C 10C— Hill 


109.5 


HUG— C10C— Hill 


109.5 


HUH— C10C— Hill 


109.5 



C2A— N3A— N4A— CIA 0.10(13) 

C2A— N3A— N4A— C6A 176.55 (10) 

C2A— N1A— CIA— OlA -178.86 (12) 

N2A— N1A— CIA— OlA 0.90 (19) 

C2A— N1A— CIA— N4A 0.84(12) 

N2A— N1A— CIA— N4A -179.39 (10) 

N3A— N4A— CIA— OlA 179.11(11) 

C6A— N4A— CIA— OlA 3.2 (2) 

N3A— N4A— CIA— N1A -0.59(12) 



N2B— NIB— C2B— C3B -6.47 (19) 

N3B— C2B— C3B— C4B 120.86 (14) 

NIB— C2B— C3B— C4B -60.80 (16) 

N3B— C2B— C3B— C5B -113.15(14) 

NIB— C2B— C3B— C5B 65.18(17) 

C7B— N5B— C6B— 02B 6.4 (2) 

C7B— N5B— C6B— N4B -174.12(12) 

CIB— N4B— C6B— 02B 179.99 (12) 

N3B— N4B— C6B— 02B -5.26(17) 
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Co A- 


-N4A— C1A- 


-N1A 


-176.55 (11) 


LIB- 


— N 4b — C6B — N 5 q 


A /If /I 0\ 

0.45 (18) 


XT A A 

JN4A- 


-N3A— C2A- 


— N1A 


0.46 (13) 


XT'? D 
N3B- 


XT/IT) /"• /_ XTCFl 

— N 4B — C6B — N 5 B 


175.21 (10) 


\T A A 

JN4A- 


-N3A— C2A— C3A 


1 H £L 1 A f 1 1 \ 

-176.14 (11) 


C6B- 
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1 T7 /I O / 1 f \ 
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-N3A 


-0.86 (13) 


C6B- 
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nc of / 1 A\ 

175.85 (10) 


C2C- 


XT')/" 1 ~\J A f ' 1 /"^ 

— N 3 C — N 4C — C 1 C 


1 no /n\ 

-1.08 (13) 


XT1 A 

JN2A- 


-N1A— C2A— C3A 


-3.92 (17) 


C2C- 


— N3C — N4C — C6C 


\ n c tc / 1 n\ 

175.35 (10) 


XTT A 


-C2A— C3A- 


-C5A 


11 a z / 1 h\ 

— 11.65 (17) 


C2C- 


XT i f ' c ' i f ' r\ 1 i~ ' 

— N 1 L — C 1 C — 0 1 L 


1 /I 1 / 1 

179.41 (12) 


XT 1 A 

JN 1A- 


-C2A— C3A- 


-C5A 


1 Tl 11 / 1 1 \ 

VI LAY (11) 


xn i^ 1 


— JN 1 C — C 1 C — U 1 C 


3.8 (2) 


XTT A 

NBA- 


-C2A— C3A- 


-C4A 


111 TO /I ^\ 

111.38 (14) 


L2L- 


XT1/^ /" ' 1 f ' XT/I/^ 

— N 1 C — C 1 C — N 4C 


1 T) / 1 1\ 

—1.73 (12) 


xt 1 A 
JN1A- 


-C2A— C3A— C4A 


£ A OH I 1 C\ 

-64.86 (15) 


N2C- 


— N 1 C — C 1 C — N 4C 


-177.36 (10) 


C7A- 


-N5A— C6A- 


-02A 


1 1 
-1.1 (2) 


XT'} 

N3C- 


—N 4C — L 1 L — U 1 C 


-179.44 (12) 


C/A- 


-N5A— C6A- 


-N4A 


no /to / 1 1 \ 
1 /8.68 (11) 


C6C- 


— JN 4C — C 1 C — U 1 C 


4.6 (2) 


1 A 

C1A- 


-N4A— C6A- 


-02A 


no i a /n\ 

-178.10 (12) 


XTO 

N3C- 


XT/I /"< 1 XT 1 

— JN 4C — C 1 L — N 1 C 


1 *7 A ("1 T\ 

1.74 (13) 


N3A- 


-N4A— C6A- 


-02A 


6.15 (17) 


C6C- 


XT A " 1 /"< X T 1 /' ^ 

— N4C — C1C — NIC 


1*7/1 11 /11\ 

-174.23 (11) 


CIA- 


-N4A— C6A- 


-N5A 


I 1 A /1 0\ 

2.10 (18) 


XT/1 C ' 

N4C- 


— N 3 C — C2C — N 1 C 


A A A /l T\ 

-0.09 (13) 


XT'} A 

N3A- 


-N4A— C6A- 


-N5A 


1 T5 /CC ^1 HA 
— 1 /J. 65 (1U) 


N4C- 


-N3C— C2C— C3C 


1 T7 A 1 / 1 1 \ 
— 1 //.01 (11) 


a 

C6A- 


-N5A— C7A- 


-CI OA 


1 7f CO /1 '">\ 

-175.58 (12) 


C1C- 


-NIC— C2C— N3C 


1.21 (14) 


C6A- 


-N5A— C7A- 


-C8A 


-56.76 (17) 


N2C- 


-NIC— C2C— N3C 


1 n/" 01 /11\ 

176.81 (11) 


C6A- 


-N5A— C7A- 


-C9A 


66.03 (16) 


C1C- 


-NIC— C2C— C3C 


1 TO 1 A / 1 1 \ 

178.20 (11) 


C2B— 


-N3B— N4B— CIB 


0.70 (13) 


N2C- 


-NIC— C2C— C3C 


£L O A / 1 0\ 

-6.20 (18) 


/'nil 

C2B— 


-N3B— N4B— C6B 


-176.31 (10) 


N3C— C2C— C3C— C4C 


TC AO / 1 T\ 

-35.08 (17) 


C2B- 


-NIB— CI B- 


-01B 


1 *7 O TO / 1 1 \ 

178.39 (12) 


N1C- 


-C2C— C3C— C4C 


1 AO ^ A / 1 ^\ 

148.34 (12) 


N2B- 


-N1B — C1B- 


-01B 


9.2 (2) 


N3C- 


-C2C— C3C— C5C 


OO O / 1 f \ 

88.83 (15) 


/-■"ill 
C2B— 


-N1B — C1B- 


-N4B 


t no /1 t\ 

-3.08 (12) 


N1C- 


-C2C— C3C— C5C 


—87.75 (14) 


N2B- 


-N1B — C1B- 


-N4B 


1 *) 1 / 1 a\ 

-172.31 (10) 


C7C- 


-N5C— C6C— 02C 


5.9 (2) 


N3B- 


-N4B— C1B- 


-OIB 


1 *7 a i/i / 1 t\ 

-179.14 (12) 


C7C- 


-N5C— C6C— N4C 


i Tf C A /11\ 

-175.50 (11) 


C6B- 


-N4B— C1B- 


-OIB 


-4.1 (2) 


C1C- 


-N4C— C6C— 02C 


1 to A") / 1 0\ 

178.93 (12) 


XT') T> 

N3B- 


-N4B— C1B- 


-NIB 


2.37 (13) 


N3C- 


-N4C— C6C— 02C 


3.20 (17) 


C6B— 


-N4B— C1B- 


-NIB 


1 T7 Jl / 1 1 \ 

1 / /.41 (11) 


C1C- 


-N4C— C6C— N5C 


0.15 (lo) 


N4B- 


-N3B— C2B- 


-NIB 


-1.35 (13) 


N3C- 


-N4C— C6C— N5C 


-175.58 (10) 


N4B- 


-N3B— C2B— C3B 


177.19(11) 


C6C- 


-N5C— C7C— C9C 


64.87 (16) 


C1B- 


-NIB— C2B- 


-N3B 


2.95 (14) 


C6C- 


-N5C— C7C— C8C 


-57.90(17) 


N2B- 


-N1B— C2B- 


-N3B 


172.03 (11) 


C6C- 


-N5C— C7C— C10C 


-177.61 (13) 


C1B- 


-N1B— C2B- 


-C3B 


-175.55 (11) 









Hydrogen-bond geometry (A, °) 



D—U-A 




D — H 


H-A 


D-A 


D—H-A 


N2A — H3M- 


01C 


0.904 (19) 


2.220(19) 


3.0832 (14) 


159.6(15) 


N2A—R3N2- 


■N3S 


0.91 (2) 


2.40 (2) 


3.2251 (15) 


150.9(15) 


N2A— mm- 


•023 


0.91 (2) 


2.483 (19) 


3.2492 (14) 


141.7 (15) 


N5A— U4AB- 


■0\A 


0.88 


2.05 


2.7770 (14) 


140 


mB—H3B2~ 


•N3C 


0.929 (19) 


2.233 (19) 


3.1619(15) 


179.1 (15) 


N2S — H3S1- 


•013" 


0.89 (2) 


2.27 (2) 


3.1356 (15) 


163.1 (16) 


N5S — H4BB- 


•013 


0.88 


2.04 


2.7655 (14) 


139 


N2C — H3C2- 


OlA 


0.906 (18) 


2.171 (18) 


2.9455 (15) 


143.1 (15) 
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supplementary materials 



N2C— H3C1- 02B 0.88 (2) 2.41 (2) 3.0718 (14) 132.8 (16) 

N5C— H4CB-01C 0.88 2.05 2.7721 (13) 139 

Symmetry codes: (i) x,y±l, z; (ii) -jc+1, -y+-2, -z. 
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